The objective of this cross-sectional household survey was to assess factors influencing HIV risk perception, behaviour and intervention uptake in a community characterised by high HIV prevalence and availability of antiretroviral therapy (ART). The survey was conducted in Khayelitsha, South Africa and involved two-stage sampling with self-weighting clusters and random selection of households within clusters. One man and woman between 14 and 49 years old was interviewed in each household; 696 men and 879 women were interviewed for a response rate of 84% and 92% respectively. Ninety-three percent and 94% were sexually active with median age of sexual debut 15.3 and 16.5 years. Eighty-three percent and 82% reported a partner at the time of interview and 29% and 8% had additional partner(s). Forty-one percent and 33% reported condom use during the last sexual encounter. Thirty-seven percent of men not using condoms did not as they believed their partner to be faithful, whilst 27% of women did not as their partner refused. Twenty-eight percent and 53% had been tested for HIV. Having undergone HIV testing was not associated with condom usage, whilst current relationship status was the strongest association with condom usage for both men and women. In spite of a relatively high uptake of condoms and testing as well as ART availability, the HIV epidemic has continued unabated in Khayelitsha. Even greater coverage of preventive interventions is required, together with a national social and political environment that builds on the availability of both preventive and treatment services.
Introduction
The moral, social and economic imperative of providing antiretroviral treatment (ART) for people living with AIDS in resource-poor settings is today no longer questioned. However, the duality between prevention and treatment continues. In rich countries, prevention and treatment programmes are independently funded. Treating a patient with advanced AIDS is not put in balance with resource allocation for prevention, as is often the discourse in poorer countries (Marseille, Hofmann, & Kahn, 2002) where a false dichotomy between treatment and prevention is created. Such dichotomies can be detrimental to policy development for both prevention and care, whilst increasingly it is argued that these should be mutually reinforcing (Berkman, 2001; Coetzee et al., 2004; De Cock & Grubb, 2006; Salomon et al., 2005) . Proponents of ART have argued that turning AIDS from a death sentence into a treatable chronic disease will alleviate the surrounding stigma and that breaking the silence results in a more open approach to prevention (Me´decins sans Frontie`res & University of Cape Town, 2003) .
In South Africa, numerous surveys have shown that the majority of people interviewed are aware of HIV, know its sexual transmission route and the protective benefits of using condoms (Johnson & Budlender, 2002; Kelly & Parker, 2000; Pettifor et al., 2005b; Shisana & Simbayi, 2002) . This knowledge has not, however, translated into a marked reduction in new HIV infections; on the contrary national antenatal HIV prevalence has risen in South Africa from less than 1% in 1990 to 30% within 5 years (Department of Health, 2005) . The aim of this survey was to assess HIV risk perception and risk behaviour in a specific context characterised by high HIV prevalence and exposure to treatment interventions, and to explore at a community level any association between the uptake of preventive interventions and the awareness of ART.
Setting
Khayelitsha is a township on the outskirts of Cape Town, with a population of approximately 400,000 (Municipal Demarcation Board, 2007) . The HIV seroprevalence in the two public-sector antenatal clinics in this district was 15% in 1999 and 33% in 2004 (Department of Health, 2005 . Unemployment is high at 43%. Most residents rely on health services delivered by the state. In 1999, the first district-wide public-sector programme in South Africa to prevent the transmission of HIV from mother-to-child (PMTCT) was initiated in Khayelitsha (Abdullah, Young, Bitalo, Coetzee, & Myers, 2001) . Dedicated clinics for adults and children with HIV were established in April 2000. In April 2001, the first patients were started on ART. By the end of the survey (March 2004), more than 1500 people were on ART in Khayelitsha, representing at that time one of the areas with the highest ART coverage. Other preventive interventions such as VCT, condom distribution, treatment of sexually transmitted infections and peer education have generally been available, although coverage of these interventions has never been systematically assessed.
Methods

Study design and sampling
The survey was conducted from September 2003 to March 2004 using a two-stage cluster design. The primary sampling units were enumerator areas (EA's) as defined for the national census, each consisting of around 200 households. Eighty out of a possible 622 clusters were selected on a probability proportional to size basis. Within each EA, 10 households were randomly sampled. In each household, one randomly selected man and woman aged between 14 and 49 years of age was interviewed. If eligible participants were not at home at the first visit, up to two repeat visits were made. The sample size was calculated based on previous surveys in Khayelitsha, which estimated condom use during last sexual intercourse at around 50% (Parker, Oyosi, Kelly, & Fox, 2002) . Anticipating a design effect of 2, it was calculated that a sample of 800 men and 800 women between 14 and 49 years old would be required in order to provide a 95% confidence interval (CI) spanning 3% either side of this parameter for men and women separately.
Measurement
The questionnaire was developed based on prior qualitative work, the UNAIDS Best Practice Collection on Behaviour Monitoring and the questionnaire of a multi-centre study (Lagarde et al., 2001a) , adapted and translated into isiXhosa and piloted in the community. The questionnaire is available on request.
Data management and statistical analysis
All the data were double entered and validated. Weighted proportions and means with 95%CI for patient characteristics, HIV/AIDS knowledge and sexual behaviour were estimated for men and women separately. Each cluster was weighted equally and CIs were calculated with cluster as primary sampling unit.
The associations between possible predictors and condom use or VCT were assessed using simple and multiple logistic regression models, adjusted for correlated outcomes at the cluster level using generalized estimating equations (GEE) (Hardin & Hilbe, 2003) . The relationship between age and condom use or VCT was modelled using a piecewise linear effect.
Ethical approval for the study was obtained from the ethical committees of the University of Cape Town, South Africa and the Institute of Tropical Medicine in Antwerp, Belgium.
Results
Community characteristics
A total of 1576 people were interviewed, of whom 879 (55%) were women ( Table 1 ). The response rate was 84% for men and 92% for women. The mean age of respondents was 28.3 years in men and 28.7 in women. A total of 1127 households were visited, with a mean of 3.0 adults and 1.1 children under 14 years. Two-thirds were informal structures. Although only 5% of respondents were born in Khayelitsha, more than half had been residing in Khayelitsha for 10 years or longer.
The literacy rate (defined as being able to read a newspaper in isiXhosa) exceeded 90% and was higher for women (98%) than for men (90%). Overall, 28% of men and 29% of women had obtained a school leaving certificate. Women were more likely to report being unemployed (45% versus 28%) and of those women who had some employment, they were less likely than men to be in fulltime employment (17/34% compared to 33/51%). This is corroborated by a higher proportion of women relying on others for income. More women however were able to access social grants as a source of income (16% versus 2%).
In response to a question on circumcision, 75% of all male respondents reported having been circumcised; the median age of circumcision was 21 years.
Risk factors for HIV
In all 93% of men and 94% of women had ever been sexually active (Table 2) , with an average age of sexual debut of 15.3 and 16.5 years. The total number of lifetime sexual partners reported was most frequently 5Á10 for men and between 2Á4 for women. In every age group men reported more lifetime sexual partners than women.
Men reported that their current partner was on average 4.4 years younger than them, accentuated when looking at men above 40 who reported partners seven years younger on average, whilst women of all ages reported partners who were 5.1 years older on average.
Of the 83% of men and 82% of women who reported a current sexual relationship at the time of the interview, 29% and 8% stated they had been sexually involved with someone outside of their regular relationship in the previous 12 months. Of these, men were more likely than women to have more than one additional partner. 
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Knowledge about and exposure to HIV
The majority of respondents cited sexual and blood transmission as the modes of transmission for HIV (Table 3) . Almost half of women identified vertical perinatal transmission. The majority of respondents spontaneously identified condoms as a means of preventing HIV infection. Over half the respondents knew someone with HIV (54% of men and 63% of women), with women more likely to report knowledge of a family member infected than men (19% versus 10%) and similarly more likely to report having cared for someone with HIV. Close to three-quarters knew someone who had died due to HIV (73% and 76%).
Weight loss (79% & 74%), diarrhoea (29% & 31%), immobility (29% & 21%), hair loss (44% & 30%) and lesions on the lips (36% & 20%) were the symptoms and signs respondents most commonly identified with HIV. Twenty-two percent of men and 14% of women felt one could tell if someone had HIV by looking at them.
Condom use
When asked whether a condom was used the last time they had sex with any partner, 41% of men and 33% of women responded that they had (Table 4a ). This was highest in the youngest age group with 68% of boys and 56% of girls reporting they used a condom at last intercourse.
Protection against HIV and other infections were the main reasons given by respondents for using condoms. There were large gender differences however in the reasons given for not using condoms: 37% of men felt they did not need to use condoms since ''their partner is faithful'' (compared to 23% of women), whereas 27% of women reported not using condoms as their partner refused (compared to 3% of men), rising to 72% when limited to those women who had wanted to use a condom in their most recent sexual encounter but did not. Less than one in ten respondents (7% of men and 10% of women) reported buying condoms. Models to explore associations with condom use confirmed that condom use was highest in the youngest age groups and decreased with increasing age until age 35 in men and 25 in women (Table 4b ). Condom use was higher for respondents with at least some secondary school education (OR: 1.3 and 1.9 in men and women respectively). The lowest condom use was seen in couples living together and highest in short-term relationships. For men, condom use was higher among those who knew how HIV is transmitted (OR: 1.8), who knew that condom use and abstinence prevent HIV infection (OR: 10.3 and 1.5) and among those who discuss HIV/AIDS with friends (OR: 1.7). For women, condom use was negatively associated with living in a one-roomed house (OR: 0.6) but higher in those who knew someone who had died of AIDS (OR: 1.7), in those who discussed HIV/AIDS with others (OR: 1.6) and in those with specific knowledge of ART and the need for treatment to be taken life-long (OR: 2.1).
Voluntary counselling and testing
Over three-quarters (78%) of men and almost all (97%) women said they knew where they could be tested for HIV and 28% of men and 53% of women reported having been tested (Table 5a ). When respondents who had tested were asked whether they would feel comfortable disclosing their HIV status to the interviewer, the minority were uncomfortable AIDS Care 775 disclosing (4% of men and 1% of women). Of note, only 1% of men and 6% of women who had tested reported testing HIV-positive. Models restricted to sexually active individuals demonstrated a number of associations with having tested for HIV (Table 5b ). The strongest associations in men were a partner (OR: 9.6) or other acquaintance (OR: 3.3) having tested for HIV, increasing age until 30 (OR: 1.2/year), being fulltime employed (all other categories negatively associated), being in a relationship but not living with their partner, having a partner less than five years younger (OR 00.52 if greater) and knowing that condoms prevent HIV infection (OR: 2.3). In women, increasing age above 30 was negatively associated with VCT (OR: 0.9/yr), whilst not working or job-seeking (OR: 3.8), being born somewhere other than the Eastern Cape, having older partners (OR: 1.6), openness about HIV (OR: 1.9), having cared for someone with HIV (OR: 2.1), a partner having tested (OR: 2.5) and knowing that condoms prevent HIV (OR: 2.6) were positively associated with VCT. In addition, knowledge about PMTCT (OR: 4.2) and knowing people on ART (OR: 2.6) were strongly associated with having tested.
Knowledge of prevention and treatment interventions
Overall, 8% of men and 7% of women believed that HIV could be cured (Table 5a ). More women than men had heard of ART (43 versus 27%).
For all ages combined, radio was the most common sources of information on ART, followed by television. Four respondents were themselves on ART, whilst 23% of men and 36% of women knew of the Treatment Action Campaign, the most prominent organisation in the area advocating for treatment.
Discussion
Khayelitsha is characterised by extremely high levels of HIV sero-prevalence mirroring that in South Africa more generally. Living in Khayelitsha reflects many of the challenges faced by the urban poor, who are generally considered to be at higher risk of HIV infection for a myriad of reasons. Khayelitsha is a community that has been at the forefront of activism around accessing antiretroviral treatment and is looked to for evidence of the synergies between treatment and prevention interventions. This survey demonstrates that many of the best practice prevention interventions do in fact have a high uptake in Khayelitsha. There are relatively high levels of VCT uptake, condoms use is consistent with or higher than in other surveys (Pettifor et al., 2005b; Shisana & Simbayi, 2002) and knowledge about HIV appears to be good. At the same time however, HIV prevalence has continued to rise unabated, including in the youngest age groups (Department of Health, 2005) . A particular conglomeration of risk factors that are common to the epidemic in the region continue in Khayelitsha, including early sexual debut, missed opportunities for condom usage, concurrent relationships, especially amongst men where they are frequently multiple, age differentials between male and female partners, and the inability of women to negotiate condom usage when they would otherwise choose to use condoms. These estimates are not dissimilar to those described in other South African surveys ( Parker et al., 2002; Pettifor et al., 2005a; Pettifor et al., 2005b; Shisana & 
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Simbayi, 2002; South African Department of Health, 2001) . Given the importance of consistency in condom use (Ahmed et al., 2001; Lagarde et al., 2001b) , it is notable that nearly 20% of men and 30% of women would like to have used a condom the last time they had sex but did not, with lack of availability remaining an important contributing cause
The age differential between male and female partners is particularly marked in Khayelisha, in Table 5a . Uptake of VCT and knowledge of interventions in 14Á49-year-old men and women in Khayelitsha (South Africa), 2003Á2004.
Men (n 0697)
Women (n 0879) keeping with a number of studies in Southern Africa in which older male partners are postulated to place young women at greater risk of HIV acquisition (Glynn et al., 2001; Gregson et al., 2002; Laga, Schwartlander, Pisani, Sow, & Carael, 2001 ). Given recent evidence on the potential role of circumcision in contributing to HIV prevention (Auvert, Taljaard, Lagarde, Sobngwi-Tambekou, Sitta, & Puren, 2005) , the potential impact on the epidemic of an intervention around circumcision in this community would need to be considered in the light of the extremely high proportion of men who are for traditional reasons already circumcised in early adulthood, as well as the current age at circumcision.
In understanding the forces shaping risk behaviour, the importance of distal contextual factors in addition to personal factors is increasingly stressed (Eaton, Flisher, & Aaro, 2003; Mathews, 2005) . In this study, an important negative finding was a lack of association with having undergone VCT and condom usage in the last sexual encounter, whereas trial evidence suggests an association between prior VCT and risk behaviour (Allen et al., 2003; . In contrast, responses suggesting openness around HIV, knowledge of antiretroviral interventions and exposure to individuals on antiretroviral treatment were variously associated with condom usage and testing. The implausibly low proportions of patients who admit in the survey to being HIV-infected in spite of apparent openness, reflects however ongoing stigma associated with the diagnosis.
There are two broad conclusions from this study Á firstly, modest increases in coverage of current best-practice prevention interventions are limited in the extent to which they can impact on a mature generalised epidemic as is found in Khayelitsha. In the same way as a constant expansion of the clinical service platform is required in order to meet treatment needs and approach universal access, so too is a constant, aggressive and sustained expansion in the promotion of prevention interventions required in order to attain even higher levels of coverage. Secondly, the relationship between treatment and prevention services is impossible to unravel in the constantly changing context of a maturing HIV epidemic. Due to the global commitment to treatment access, it is fortunately no longer necessary to justify treatment interventions on the putative basis of their impact on prevention. Furthermore, discussions on the synergies between treatment and prevention often focus on personal and proximal issues. The high reliance on broadcast media as a source of information in this survey point to the importance of the distal context, where South Africa has lagged behind many other countries in the region in terms of the visibility, political commitment and priority afforded to both treatment and preventive interventions for HIV in the national discourse. It is at this level perhaps that the greatest synergies might exist between treatment and preventive paradigms. 
